Abstract. This paper examines the short-and long-term effects of increasing minimum wage rates for farm workers in South Africa on structural unemployment and rising food prices in the economy. The Pearson correlation model was used to establish association between variables. Analysis found a negative association (-0.651) between wage rate and employment of farm workers, while a positive (0.021) association was found to exist between wage rate (W) increases and food prices (F p ). No association (0.001) was found between employment and food prices (F p ). Co-integration was further employed to determine the short-term and long-term relationships, and the analysis found wages to have a positive and signifi cant (0.453) eff ect on structural unemployment of farm workers. Unemployment was observed to be wage elastic in the long term and wage inelastic in the short term. The long-term relationship showed increasing unemployment in agriculture (L) and rising food prices (F p ) (1.168), while the short-term relationship showed a signifi cant error correction coeffi cient (ECT) with an expected starting point of 41.9% adjustment rate towards long-term equilibrium within a year. Structural analysis confi rmed an inelastic demand for basic food. The study suggest government subsidies to farmers through cost-cutting technologies and farm worker's skills development on the use of these technologies.
INTRODUCTION
In November 2012, farm workers in the Western Cape Province of South Africa went on strike demanding a 54% minimum wage increase from R69 to R150 per day. With the offi cial unemployment rate hovering around 25% and the current level of low direct foreign investment, the country's capacity to generate new jobs is diminishing fast. Agriculture is one of the last remaining labour-intensive sector and a major contributor to national job creation (unskilled labour) although its contribution to the national GDP has been declining (LDA, 2012) . According to the SARB (2012), minimum wage increases for the lowest paid farm workers may translate to an increase in sectorial unemployment and consequently higher food prices. Higher food prices reduce the purchasing power of consumer's mainly low income earners because food expenditures account for over 60% of lower income household's budgets (Lee et al., 2008) .
According to the International Labour Organisation (ILO, 2015) , various benchmarks for minimum wage setting exist but countries must consider the local socioeconomic factors during the implementation. Machin et al. (2003) African agricultural sector is still one of the most labour intensive sectors globally (ECC, 2013) . Lower wage unskilled farm workers make up a relatively larger proportion of the workforce in the agricultural sector and the wage payment constitute over 40% of farmer's production costs (Lee et al., 2000) . Freeman (2009) has argued that, the level at which the minimum wage is set aff ect fi rms ability to create employment. Hence, the eff ect of minimum wage increases on jobs is typically negative (mostly for relatively unskilled workers) or neutral, and sometimes positive. A study by BFAP (2008) has revealed that, the introduction of minimum wage policy in agriculture did result in real increases in wage rates, especially for unskilled farm workers earning the lowest wages.
In the South African agricultural sector, minimum wages are set at diff erent levels and are sector and region' specifi c. The ballooning minimum wage increases in the agricultural sector not accompanied by increase productivity have led farmers to change employment patterns from permanent unskilled farm workers to sizable amount of seasonal workers in South Africa. This has resulted in relatively high levels of structural unemployment in the sector. Findings by Economic Conditions Commission (ECC, 2013) indicated that the mean and median real wages in agriculture were lower compared to other sectors of the economy. In 1997 the average wages for a farm worker were 13% lower, 63% lower, 72% lower and 80% lower than the wages of domestic workers, mining workers, basic manufacturing workers and basic service sector workers respectively.
In South Africa, most studies on minimum wage have focused on the short-term eff ects on employment and food price increases. However, empirical work indicates that, the direct eff ect of higher minimum wages on job destruction and food prices normally shows up in the longer term as fi rms slowly replace labour with machinery and shift away from labour-intensive systems (Sorkin, 2015; Meer and West, 2013) . Rival narratives on the other hand have suggested that rising minimum wage boost job creation by increasing the purchasing power of low-paid workers. They suggested that as the disposable income of workers increases, so is their purchasing power which in turn results in sales improvement and output increase by fi rms and hence, hiring of more workers. Theoretically, such 'wage-led growth' is possible if higher domestic sales generate suffi cient profi ts and funds for investment to compensate domestic fi rms for the increase in labour costs. However, macroeconomic analyses of the South Africa economy using data from the 1990s and 2000s found that wage-led growth was not feasible and that increasing the share of income going to wages would probably undermine investment, growth and employment due to the higher consumption of imports in the country (Gibson and Van Seventer, 2000; Onaran and Galanis, 2013) .
The National Treasury of South Africa has provided several projections for diff erent levels of the NMW (including household poverty lines), with higher wages generating worse economic outcomes especially for the poor. This is consistent with the macroeconomic simulation by Pauw and Leibbrandt (2012) which concluded that higher minimum wages hurt the poor and hence is not an appropriate instrument for addressing household poverty as shown in Table 1 . The reasons why minimum wages have a generally muted impact on employment in developing countries is because governments tolerate signifi cant levels of non-compliance. Studies suggest that there are high levels of non-compliance in South Africa: 34% of retail workers in retail earn below the sectoral determination compared to, 39% in domestic work, 53% in forestry, 47% in the taxi industry, 67% in private security and 55% in agriculture (reported in MacLeod, 2015) .
Some scholars (Gibson and Van Seventer, 2000; Onaran and Galanis, 2013) have argued that, models are not infallible and are assumptions and data dependent. With an ever increasing population to feed, this situation poses a threat to the country's food security. Therefore, it is critical for public policy makers to know how food prices may be aff ected by raising the minimum wage rate. With this in mind, the objective of the study was to analyse the extent to which increases in minimum wage of unskilled farm workers in South Africa have resulted in structural unemployment and increase food prices. The study hypothesised that, increasing minimum wage rate in agricultural has resulted in structural unemployment of farm workers. Furthermore, there is a short and long-run eff ect of minimum wage increases on food prices. The study adopted the Pearson productmoment correlation model using a time series secondary data (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) and Co-integration model to show both association and eff ect of increasing minimum wage on structural unemployment of farm workers and food prices in South Africa.
MATERIALS AND METHODS
In this study, the data came from the National Treasury, abstract of agricultural statistics from Department of Agriculture and Forestry (DAFF), Economic Conditions Commission (ECC) of South Africa. The focus areas were minimum wage, unemployment and food prices from 2002 to 2014. The study utilises the Pearson Product Moment Correlation model and Co-integration model to measure the association and causality of increasing minimum wage rates on unemployment and food prices in South Africa. The data were analysed using trend tables and graphs.
The Pearson product-moment model is widely used in social sciences as a measure of the degree of linear dependence between two or more variables. The Correlation coeffi cient is a measure of the linear dependence (strength and direction) between two specifi ed variables X and Y. The value ranges between -1 and 1, whereby 1 is total positive dependence, 0 is no dependence, and −1 is total negative dependence. Pearson's correlation coeffi cient when applied to a population is commonly represented by the Greek letter ρ (rho) and may be referred to as the population correlation coeffi cient or the population Pearson's correlation coeffi cient. The formula for ρ is:
Therefore the correlation function amongst W, L and F P can be summarized as follows:
Agricultural minimum wage is determined by both price and non-price factors. Econometric studies of labour supply response studies have revealed that estimation methodologies are based on the assumption that variances and means of stationary variables are defi ned constants which are independent of time. The supply response of labour in this study is estimated using the function:
Where:
W -minimum wage rate L t -unemployment of unskilled farm workers F p -food prices Trend -stands for time trend.
Non-stationary or unit root factors are those variables whose variances and means do change over time. By using the Ordinary Least Squares (OLS) estimation methods to estimate relationships with unit root variables results in spurious regression which gives misleading inferences. Co-integration is the appropriate technique to estimate the equilibrium or long-run parameters in a relationship with unit root variables (Rao, 2007) . Vector Error Correction Model (VECM) is a category of multiple time series models used for data analysis where the underlying variables have a long-run stochasticity known as co-integration'. The test of Cointegration involves estimating Vector Error Correction Models (VECM) in the form: Co-integration and vector error-correction techniques were used to overcome spurious regressions problem and provide consistent and reliable estimates of both long-run and short-run factor elasticities that satisfy the characteristics of the classical regression analysis. This is because all chosen variables involved in an Error Correction Model (ECM) are integrated of order zero, I (0) or (1). Spurious regression are inconsistent and indistinct when it comes to the measurement of short-run and long-run elasticities (McKay et al., 1999) . Hence, the empirical model to estimate the eff ect of minimum wage rate on unemployment and food prices given by:
In = logarithmic form, the model is represented as: 
ANALYSIS OF RESULTS AND DISCUSSION
The study aimed at determining the association as well as establishing the causality of increasing minimum wage rate on unemployment of unskilled farm workers and food prices using correlation matrix, tables and fi gures as well as structural changes. Findings from literature were summarised to support our analysis.
Results of the Pearson product-moment correlation analysis found some form of association between Wage rate (W), Employment of unskilled farm workers (L) and food prices (F p ) at the 5% signifi cance level as shown in Table 2 . The analysis reveals that, a negative association exists between minimum wage rate for unskilled farm workers and employment of these workers. The implication maybe that, as the minimum wage rates of unskilled farm workers increases, so does the increase in unemployment of these workers (-0.651) . This fi nding is contrary to that of a study conducted by Lemos (2003) in Brazil where unemployment in the agricultural sector was low and statistically insignifi cant as minimum wage rates increase but shows a negative association with sizeable wage increase similar to this study. The low unemployment rate in Brazil compared to South Africa was attributed to the existence of many alternative institutions/sectors capable of absorbing unskilled labour force retrenched by the agricultural sector. Hence, both the supply and demand side of unskilled labour in Brazil was competitive and the supply side relatively more inelastic compared to South Africa where supply of unskilled labour is relatively fl exible.
Furthermore, a positive (0.021) association was established between Wage rate (W) increases and food prices (F p ). This is because in South Africa, the wage bills of unskilled farm workers constitute more than 50% of farmer's operational costs.
Any increase in minimum wage rate will be transferred in the form of higher output prices in the shortrun period because farmers cannot substitute workers with machines/technology due to stringent labour legislations. Furthermore, no association (0.001) was found between Employment and food prices (F p ). The implication maybe that, the rise in minimum wage unskilled farm workers is not suffi cient enough to off set food prices increases. This is because households with low income spend over 60% of their monthly income on food. This fi nding is consistent with that of Frye and Gordon (1981) , which found that a 10% increase in the minimum wage of unskilled workers in the US increase the overall infl ation by 0.02 percentage points.
The use of Co-integration in this study was to analyse the short and long term eff ects of increasing minimum wage rate on employment of farm workers and food prices in South Africa. The argument is that, South Africa's economic growth is not 'wage-driven' rather it is 'investment-driven'. As a result, the high levels of structural unemployment witness from 2012 onwards in the agricultural sector can be attributed to the rising minimum wage of unskilled farm worker. The fi rst step in the application of co-integration analysis was to test for the order of integration. The order of integration determine whether the data series possess past eff ects, hence integrated. An integrated series is considered non-stationary and the order of integration of a series is determined by the number of times it must be diff erenced before it is rendered stationary. A linear relationship of series can be estimated if more than two series exists. In this study, to examine the order of integration a null hypothesis stating that there was no co-integration tested against the alternative hypothesis (Alemu et al., 2003) . Hence, this test attempts to determine the order of integration of the variables (W, L and F p ) followed by the test for co-integration. Table 3 shows that employment in agriculture is integrated in order 1 or I (1) both in the non-trended and trended models. Also, the mixed results were calculated by diff erencing the series as it is in line with literature. However (Maddala, 1992) stated that data generating process is stationary and has little consequence on the consistency of parameter estimates. This is because differencing creates a moving error and hence, ineffi cient estimates, which can be corrected by estimating the diff erenced regression equation using Ordinary Least Square (OLS) techniques. But, if data in levels are wrongly considered stationary and are modelled without being diff erenced, its likelihood of violating the assumptions of classical regression procedure is very high. This will result to an overtime increase in the variance of errors. Therefore, it is a widely accepted view that it is best, with most economic time series, to work with diff erenced data rather than data in levels (Plosser and Schwert, 1978) . The consequence of diff erencing is loss of information on the long-run relationships among variables, which can be handled by estimating Vector Error Correction Model (VECM). With this in mind, the study diff erenced all the I (1) and others with inconclusive test results. The results obtained on the ADF tests for the differenced series were all stationary in the process or I (0) which is the alternative as illustrated in Table 4 .
In this study, the Vector Error Correction Model (VECM) was formulated to determine a long run relationship between minimum wage rates (W t ), unemployment (L t ) and food prices (F p ) in the South African agricultural sector. Hallam and Zanoli (1993) stated that, a high R 2 in the estimated long-run regression equation is required in order for the equation to reduce the eff ect of small sample size bias on the estimated co-integration regression parameters (α 0 , β 0 and γ), which may otherwise be carried over to the estimates of the error correction model.
According to Engle and Granger (1987) , causality has to exist in at least one direction of integration if more than two variables in a regression equation are co-integrated. Furthermore, in the error correction model, the Granger causality test implies causality from the independent variables in levels to the dependent variable which is unemployment in the agricultural sector (L t ). Testing for Granger causality requires testing whether the Error Correction Coeffi cient (ECT) is signifi cantly diff erent from zero. Even, if the coeffi cients of the lagged changes in the independent variables are not statistically signifi cant, Granger causality still can exist as long as ECT is signifi cantly diff erent from zero (Choudhry, 1995) . As a result, the models specifi ed in Table 5 and 6 indicate the signifi cance of the ECT which also indicates the presence of granger causality for the independent variables to the dependent variables. The estimates of VECM for employment in agricultural sector and Food prices (Fp) has an R 2 of 54.5% and signifi cant at 1% level. The long-run co-integration response model revealed that, the price of labour (Wage rate) in agriculture has a positive and signifi cant eff ect (0.453) on employment within the industry as shown in Table 5 . The implication is that as the price of labour increases, the number of unemployed workers also increases. This relationship is based on the hypothesis that was put forward in the application of the model. Furthermore, the time trend eff ect was also found to be positive and was highly signifi cant at 5%. This is an indication that as the minimum wages of farm workers increase so does the increase in unemployment of farm workers. The trend variable showed a positive response of unemployment in agricultural sector due to change in technology over time. The short-run relationship reveals an error correction term with an expected sign and level of signifi cance of approximately 61% adjustments rate towards the long-run equilibrium of unemployment in agriculture. The analysis also found that, planned supply is signifi cantly aff ected by the dummy variable for structural break (DUM) in 2012 when minimum wage policy was implemented. Similarly, the model for minimum wage was estimated and the VECM estimates display an R 2 of 54.5%
at a signifi cant level of 5%. The long-run relationship indicated a negative response to unemployment in agriculture (L) while revealing a positive but signifi cant response for food prices (F p ; 1.168). Agricultural supply was observed to be price elastic in the long-run but price inelastic in the short-run. The short-run relationship also showed a signifi cant Error correction coeffi cient (ECT) with an expected starting point of 41.9% adjustments rate towards the long-run equilibrium within one year period. The structural dummy also observed is very important in explaining policy change within the agricultural labour market (Table 6) . Furthermore, the demand for and supply of labour and the impact of a minimum wage changes are normally explained using the neo-classical theories. The theory is based on the concept of partial equilibrium. In this study, supply and demand diagrams are used to show how the factor market attain equilibrium at an equilibrium wage level. Based on these theories, structural analysis of minimum wage rate and employment of unskilled farm workers in South Africa were performed and illustrated in Figure 2 . From the fi gure, the equilibrium market wage would be W 1 and the equilibrium level of employment would be L 1 in the absence of a minimum wage. When a minimum wage of W 2 is introduced, the level of employment drops to L 2 . The analysis reveals that, the quantity of labour in demand exceeds the quantity of labour in supply at a minimum wage rate of W 2 . At this level, a total of L 3 -L 2 unemployed farm workers will be created as a result of the increase of minimum wage from W 1 to W 2 ceteris paribus. Economic theories (Philips curve; labour demand and supply) and empirical evidence on the minimum wage employment predicts that employment decreases in the presence of wage increases. Opponents of this view have argued that, in an economy where growth is 'wage-led' higher minimum wage will generate much needed consumption which will translate into increase investment, production and employment.
However, this is not the case with the South African economy since the country consumes a great deal of imported products compared to locally manufactured ones. Furthermore, although empirical evidence has established that an increase in minimum wage rates raises farm wages of the unskilled farm workers, there is no consensus on whether this is the main driver of unemployment in the agricultural sector or not (Card and Krueger, 1995) . Table 7 shows the Consumer Price Index (CPI) of foods with low degree of processing as a proxy for overall annual food prices. The goods selected for the analysis constitutes more than 42 % of lower income households consumption expenditure BFAP (2008) reported that, labour cost constitutes approximately 40-55% of the less processed agricultural product consumers buy on a monthly basis. Results from the table below have shown that, since the implementation of minimum wage legislation in the agricultural sector 2003, low processed products price has generally increased compared to the base year of 2005. The fi nding is consistent to that of Olujenyo (2008) who found that, the overall food price increases are mainly infl uenced by increase in input prices such as fuel, electricity and labour as shown in Table 7 below.
It cannot be conclusively said that, increases in food prices are solely a result of increases in workers minimum wage rates. However, Olujenyo (2008) stated that, the labour cost factor plays a signifi cant role in the general food price increase. This fi nding is supported by Aaronson (2001) who found evidence that, the increasing food infl ation in US and Canada during the 1970s-1980s was signifi cantly derived by the pass-through eff ect of annual increase in minimum wage of farm workers in these countries. The graphs below indicates the eff ect of minimum wage increases on food prices in the long and short-run period.
In South Africa, the demand for basic agricultural food is inelastic due to the necessity nature associated with these products (Fig. 2) . In the short-run farmer's production costs increase due to the introduction of minimum wage. However, farmers can only change variables factors of production (labour, fertilizers and other costs) that vary with the production level in the long-run. Due to increases in minimum wage rate, farmers are forced to adjust variable costs of production while maintaining effi ciency in production and profi tability. The reduction in variable costs causes the supply curve of agricultural products to shift from S 1 to S 2 . In the short-run, such a reduction may lead to a decrease in the quantity of agricultural products at the disposal of consumers resulting in demand exceeding the supply. The demand excess over supply will result in price increases from P 1 to P 2 , ceteris paribus. MaCurdy and McIntyre (2001) applied the structural change methodology and data from the SIPP and US Census to analyse the 1996-1997 US minimum wage increase. Their study concluded that a minimum wage increase raises overall prices. In the longrun farmers can switch to less labour intensive technologies pushing the supply curve to shift from S 2 to S 3. This will result in increasing the quantity of food supplied in the market from Q 2 to Q 3 as shown in Figure 3 . The increase in the quantity of food produced will reduce food prices from P 2 to P 3 . However, since capital investment is costly (acquisition and maintenance), real food prices will possibly not go back to P 1 . Hence, the total long-run price adjustment eff ect is from P 1 to P 3 , ceteris paribus as depicted in Figure 3 . However, Machin et al. (2003) used regression analysis to estimate the impact of the introduction of minimum wage in the UK in April 1999 on the agro processing industry. The results found no evidence that the introduction of minimum wage had an impact on food price increase. Furthermore, the study concluded that price regulations limit the extent of price adjustments of processed food commodities. The increase in food prices aff ects lower income consumers relatively more than higher income consumers. Findings by MaCurdy and McIntyre (2001) expressed that because the disposable income for lower income earners spend on food is higher than that of higher income earners. The extra costs of food are usually 1% higher for lower income families compared to those of higher income groups in the US.
SUMMARY
Analysis reveals a negative association (-0.651) between minimum wage rate and employment of farm workers in South Africa. The study establishes a positive (0.021) association between wage rate (W) increases and food prices (F p ). There was no association (0.001) between employment and food prices (F p ). The analyses have shown that, despite large increases in minimum wage of unskilled farm workers from 2012 to date in South Africa, the disposable income of these workers is not suffi cient enough to off set the increases in food prices.
Findings of the co-integration analysis revealed that the time trend eff ect is positive and highly signifi cant at 5% level of confi dence confi rming the increase in www.jard.edu.pl unemployment of farm workers due to rising minimum wages. Planned supply in the agricultural sector was signifi cantly aff ected by the dummy variable for structural break (DUM) in 2012 when minimum wage policy was implemented. Agricultural supplies are observed to be price fl exible in the long-run but price infl exible in the short-run. The long-run relationship showed increasing unemployment in agriculture (L) and food prices (F p ) (1.168) while the short-run relationship also showed a very signifi cant Error Correction Coeffi cient (ECT) with an expected starting point of approximately 41.9% adjustments rate towards the long-run equilibrium within one year period.
Structural analysis confi rmed, the demand for basic agricultural food is almost inelastic due to the necessity nature associated with these products. In the short-run, farmer's production costs increased following the introduction of minimum wage. The supply curve for food shifted to the left due to the retrenchment of some farm workers resulting in the quantity of food supply in the market to decrease. In the long-run, farmers are forced to switch to less labour intensive technologies forcing the supply curve of food to shift to the right. The result is an increased quantity of food supplied in the market which resulted in reduced food prices although real food prices will possibly not go back to the original price before the introduction of the minimum wage.
